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§ 627.57 Ventilated cage areas.

Ventilated cage areas within a room
that are solid-walled and bottomed
areas for containing multiple cages
housing infected animals. The contain-
ment for these areas is equivalent to
the Class I biological safety cabinet.
For testing purposes, they will be
treated the same as a Class I biological
safety cabinet.

APPENDIX A TO PART 627—REFERENCES

Publications referenced in this part can be
obtained from the National Technical Infor-
mation Services, U.S. Department of Com-
merce, 5285 Port Royal Road, Springfield, VA
22161.

REQUIRED PUBLICATIONS

AR 11–34
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Transport of Diagnostic Specimens and Etio-
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Animals and Animal products.

10 CFR Chapter 1

Nuclear Regulatory Commission.

21 CFR Parts 312, 600 Through 680

Food and drugs.

29 CFR Part 1910
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42 CFR Parts 71 and 72
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APPENDIX C TO PART 627—LABORATORY
SAFETY INSPECTION CHECKLIST

C–1. The checklist that follows is not an
exhaustive list of the items to consider when
inspecting facilities where etiologic agents
are used. It does provide some basic guide-
lines to remind safety and nonsafety profes-
sionals of the things that need to be consid-
ered in the laboratories they manage. The
checklist should be used as follows: All area
should be inspected using the general list in
C–2. Certain items are optional, such as radi-
ation safety. If no radioactive material is
present in the room, then this would not be
applicable. For BL–1 facilities the list in C–
2 is adequate, while BL–2, BL–3, and BL–4 fa-
cilities must use the list in C–2 together with
the appropriate list in C–3 to C–5.

C–2. Basic checklist

(a) Housekeeping
(1) Is the room free of clutter?
(2) Are all aisles from the work areas to

the available exits maintained clear of ob-
structions?

(3) Are all safety equipment items unob-
structed and ready for use?

(4) Is the room clean?
(b) Fire safety
(1) Is the fire extinguisher hung in its prop-

er place, ready for use, and unobstructed?
(2) Are there excess flammables located

outside National Fire Protection Association
(NFPA) approved cabinetry?

(3) Are all Class IA flammables that are in
breakable containers in pint or smaller con-
tainers?

(4) Are all Class IB flammables that are in
breakable containers in liter or smaller con-
tainers?

(c) Chemical safety
(1) Are the chemicals stored with compat-

ible materials?
(2) Have the chemical fume hoods been cer-

tified in the last 6 months?
(3) Are the eyewash and deluge shower un-

obstructed and ready for use?
(4) Is the eyewash and deluge shower tested

regularly to document proper operation?
(5) Is the organic waste container main-

tained in a closed position?
(6) Are all reagents and solutions properly

labeled?
(7) Is a spill kit within a reasonable dis-

tance from the work areas?
(8) Is appropriate protective clothing avail-

able for the chemical hazards present?
(9) Is there a written hazard communica-

tion program?
(10) Have the personnel in the laboratory

been trained in the provisions and principles
of the hazard communication program?

(11) Are MSDSs located where they are
available to the laboratory workers?

(12) Is there a written chemical hygiene
plan?

(d) Radiation safety
(1) Are the radioactive materials stored

double-contained?
(2) Is the containment for the radiation

waste container adequate to preclude the
spread of radiation?

(3) Are all containers appropriately labeled
with radiation labels?

(4) Are all entrances to the room appro-
priately labeled?

(e) Electrical safety
(1) Are excess extension cords being uti-

lized?
(2) Are there any frayed cords in the room?
(3) Are there any cords on the floor across

normal traffic patterns in the room?
(f) General laboratory safety
(1) Are sharps discarded and destroyed in a

safe manner?
(2) Are work surfaces decontaminated daily

and after a spill?
(3) Is the appropriate attire worn by every-

one in the room?
(4) Is there evidence that personnel eat,

drink, smoke, or store food, drinks, or to-
bacco in the room?

(5) Was mouth pipetting observed?
(6) Are all gas cylinders secured and are all

cylinders not in use capped?
(7) Are cylinders of oxidizers stored at

least 20 feet from cylinders of flammable
gases in the same room?

(8) Are the contents of the cylinders clear-
ly labeled?

(9) Are the cylinders transported on appro-
priate dollies or hand trucks?

(10) Is there a written respiratory protec-
tion program where respirators are used?

(g) Etiologic agents
(1) Are all containers of etiologic agents

appropriately labeled?
(i) Are freezers, refrigerators, and similar

storage units labeled with the biohazard
warning sign?

(ii) Are the storage and shipping con-
tainers adequate and properly labeled?

(2) Have all personnel been adequately
trained in general microbiological tech-
niques?

(3) Are laboratory doors kept closed when
experiments are in progress?

(4) Are all operations conducted over plas-
tic-backed absorbent paper or spill trays?

C–3. Biosafety level 2 supplemental checklist

(a) Are all floor drains filled with water or
suitable disinfectant?

(b) Is the SOP for an etiologic agent spill
signed by all personnel who work with etio-
logic agents in the room?

(c) If biological safety cabinets are used,
have they been certified within the last
year?

(d) Are the appropriate decontaminants
available?

(e) Are all entrances to the laboratory
posted with—
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(1) The appropriate special provisions for
entry?

(2) The universal biohazard symbol?
(3) The name and telephone number of the

laboratory director or other responsible per-
son?

(f) Is entry limited and restricted?
(g) Are gloves being worn when handling

infected animals or infectious or toxic mate-
rials?

(h) Is eye and respiratory protection being
worn in rooms where nonhuman primates are
present?

(i) If materials are being transported off-
site for decontamination, is the containment
adequate?

C–4. Biosafety level 3 supplemental checklist

(a) Is laboratory clothing decontaminated
before being sent to the laundry?

(b) Are all windows and penetrations
through the walls and ceilings sealed?

(c) If biological safety cabinets are used,
have they been certified within the last
year?

(d) Are the appropriate decontaminants
available?

(e) Are all entrances to the facility posted
with—

(1) The appropriate special provisions for
entry?

(2) The universal biohazard symbol?
(3) The name and telephone number of the

laboratory director or other responsible per-
son?

(f) Is entry limited and restricted?
(g) Are gloves being worn when handling

infected animals or infectious or toxic mate-
rials?

(h) Is eye and respiratory protection being
worn in rooms where nonhuman primates are
present?

(i) Do the monitors indicate that the room
is under negative pressure relative to all en-
trances?

(j) Are all vacuum lines protected with
HEPA filters and liquid disinfectant traps?

(k) Is the autoclave being properly main-
tained and certified?

(l) Is the foot, elbow, or automatic
handwash sink operating properly?

(m) Are all operations with etiologic
agents being conducted inside biological
safety cabinets or other approved engineer-
ing controls?

(n) Are all infected animals housed using
appropriate primary containment systems?

(o) Do all personnel who enter rooms hous-
ing infected animals wear appropriate res-
piratory protection?

(p) Do personnel who exit rooms having in-
fected animals leave their protective cloth-
ing in the animal and laboratory rooms?

(q) If available, has the UV pass box ouput
been certified within the last 3 months?

C–5. Biosafety level 4 supplemental
inspection checklist

(a) Precautions for all areas.
(1) Are all penetrations through the walls

and ceilings sealed?
(2) Are the appropriate decontaminants

available and used properly?
(3) Are all entrances to the facility posted

with—
(i) The appropriate special provisions for

entry?
(ii) The universal biohazard symbol?
(iii) The name and telephone number of the

laboratory director or other responsible per-
son?

(4) Is access to the laboratory controlled
strictly and documented?

(5) Do the monitors indicate that the room
is under negative pressure relative to all en-
trances?

(6) Are all vacuum lines protected with
HEPA filters and liquid disinfectant traps?

(7) Is the autoclave being properly main-
tained and certified?

(8) Is the foot, elbow, or automatic
handwash sink operating properly?

(9) Do the self-closing doors to the facility
operate properly?

(10) Do personnel completely exchange
street clothing for laboratory clothing before
entry and shower upon exiting?

(11) Is the dunk tank disinfectant fresh and
appropriate for the agents in use?

(b) Suit areas.
(1) Are all operations with etiologic agents

conducted in Class I or II biological safety
cabinets?

(2) Do the procedures in place ensure that,
as much as possible, the contamination re-
mains inside the cabinets (such as ensuring
that everything removed from within the
cabinets, such as gloves being worn, instru-
ments, glassware, or similar items, are de-
contaminated or properly packaged first)?

(3) Are the Class I or II cabinets in the fa-
cility certified every 6 months?

(4) Does the suit decontamination shower
have adequate appropriate decontaminant
available?

(5) Has the suit decontamination shower
been used or tested in the last month?

(6) Is the ventilated suit air supply and
emergency air supply adequate and working
properly?

(7) Is the emergency alarm system working
properly?

(8) Are all of the one-piece positive pres-
sure suits available for use in serviceable
condition?

(9) Are infected animals housed in appro-
priate primary containment systems?

(10) Is the static pressure in the suit area
negative to all surrounding areas?

(c) Nonsuit areas.
(1) Are all operations with etiologic agents

conducted inside Class III biological safety
cabinets?
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(2) Were the Class III biological safety
cabinets certified before initiating the cur-
rent operation?

(3) Are all infected animals housed in Class
III cabinet containment caging systems?

APPENDIX D TO PART 627—PACKAGING
AND LABELING REQUIREMENTS FOR
SHIPMENT OF ETIOLOGIC AGENTS

D–1. Packaging and Labeling of Etiologic
Agents, from HHS publication No. (NIH)
88–8395.

D–2. Guidelines for the Air Shipment of Di-
agnostic Specimens, from the Air Trans-
port Association of America, Cargo Serv-
ices Division, 1709 New York Ave., NW.,
Washington, DC 20006.

APPENDIX E TO PART 627—PERMITS FOR

IMPORTATION AND SHIPMENT OF

ETIOLOGIC AGENTS

E–1. Permit Application to Import or Trans-
port Agents or Vectors of Human Disease.
Department of Health, Education and Wel-
fare, PHS, CDC, Office of Biosafety, At-
lanta, Georgia 30333.

E–2. Permit Application to Import Con-
trolled Material; Import or Transport Or-
ganisms or Vectors. U.S. Department of
Agriculture, Animal and Plant Health In-
spection Service, Veterinary Services, Fed-
eral Building, Hyattsville, Maryland 20782.
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APPENDIX G TO PART 627—GLOSSARY

Abbreviations
AIHA
American Industrial Hygiene Association
AMC
United States Army Materiel Command
ANSI
American National Standards Institute
AR
Army Regulation
ATCC

American Type Culture Collection
ASHRAE
American Society of Heating, Refrigerating,

and Air Condition
Engineers, Inc.
BDP
Biological Defense Program
BL
biosafety level
CDC
Centers for Disease Control
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CFR
Code of Federal Regulations
DA PAM
Department of Army Pamphlet
DHEW
Department of Health, Education, and Wel-

fare
DOD
Department of Defense
DOT
Department of Transportation
DNA
deoxyribonucleic acid
EPA
Environmental Protection Agency
EtO
ethylene oxide
FDA
Food and Drug Administration
fpm
feet per minute
HEPA
high efficiency particulate air
HHS
Health and Human Services
IATA
International Air Transport Association
IBC
Institutional Biosafety Committee
ICAO
International Civil Aviation Organization
lfpm
linear feet per minute
LS
large-scale
m
meter
min
minute
MSDS
Material Safety Data Sheets
MSHA
Mine Safety and Health Administration
NCCLS
National Committee for Clinical Laboratory

Standards
NCI
National Cancer Institute
NEPA
National Environmental Policy Act
NFPA
National Fire Protection Association
NIH
National Institutes of Health
NIOSH
National Institute for Occupational Safety

and Health
NRC
Nuclear Regulatory Commission
NSF
National Sanitation Foundation
OSHA
Occupational Safety and Health Administra-

tion
pH
the negative logarithm of hydrogen ion con-

centration

PHS
Public Health Service
PPE
personal protective equipment
ppm
parts per million
psi
pounds per square inch
RCRA–Listed
Resource Conservation Recovery Act of 1976

Listed Hazardous Waste
RDTE
research, development, test, and evaluation
RPO
Radiation Protection Officer
SALS
Subcommittee on Arbovirus Laboratory

Safety
SAR
supplied-air respirator
SCBA
self-contained breathing apparatus
SOP
Standing Operating Procedure
TD
to deliver
TLV
threshold limit value
USDA
United States Department of Agriculture
UV
ultraviolet

TERMS

Approved respiratory protection

Equipment which is tested and listed as
satisfactory according to standards estab-
lished by a competent authority (such as
NIOSH, Mine Safety and Health Administra-
tion (MSHA), or host country agency) to pro-
vide respiratory protection against the par-
ticular hazard for which it is designed. For
military agent protection, DA and Depart-
ment of Defense (DOD) are the approval au-
thorities. (Approval authority may be speci-
fied by law.)

BIOCONTAINMENT AREA

An area which meets the requirements for
a BL–3 or BL–4 facility.
The area may be an entire building or a sin-
gle room within a building. See subpart G for
details.

BIOLOGICAL SAFETY CABINETS

Engineering controls designed to enable
laboratory workers to handle infectious etio-
logic agents and to provide primary contain-
ment of any resultant aerosol. There are
three major classes of cabinets (I, II, and III)
and several subclasses of class II cabinets.
Each type of cabinet provides a different de-
gree of protection to personnel and to the
products handled inside them. The various
classes of cabinets are described in detail in
subpart H.
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BIOSAFETY LEVEL 1

The facilities, equipment, and procedures
suitable for work involving agents of no
known or of minimal potential hazard to lab-
oratory personnel and the environment.

BIOSAFETY LEVEL 2

The facilities, equipment, and procedures
applicable to clinical, diagnostic, or teaching
laboratories, and suitable for work involving
indigenous agents of moderate potential haz-
ard to personnel and the environment. It dif-
fers from BL–1 in that (1) laboratory per-
sonnel have specific training in handling
pathogenic agents, (2) the laboratory is di-
rected by scientists with experience in the
handling of specific agents, (3) access to the
laboratory is limited when work is being
conducted, and (4) certain procedures in
which infectious aerosols could be created
are conducted in biological safety cabinets
or other physical containment equipment.

BIOSAFETY LEVEL 3

The facilities, equipment, and procedures
applicable to clinical, diagnostic, research,
or production facilities in which work is per-
formed with indigenous or exotic agents
where potential exists for infection by aer-
osol, and the disease may have serious or le-
thal consequences. It differs from BL–2 in
that (1) more extensive training in handling
pathogenic and potentially lethal agents is
necessary for laboratory personnel; (2) all
procedures involving the manipulation of in-
fectious material are conducted within bio-
logical safety cabinets, other physical con-
tainment devices, or by personnel wearing
appropriate personal protective clothing and
devices; (3) the laboratory has special engi-
neering and design features, including access
zones, sealed penetrations, and directional
airflow; and (4) any modification of BL–3 rec-
ommendations must be made only by the
commander.

BIOSAFETY LEVEL 4

The facilities, equipment, and procedures
required for work with dangerous and exotic
agents which pose a high individual risk of
life-threatening disease. It differs from BL–3
in that (1) members of the laboratory staff
have specific and thorough training in han-
dling extremely hazardous infectious agents;
(2) laboratory personnel understand the pri-
mary and secondary containment functions
of the standard and special practices, con-
tainment equipment, and laboratory design
characteristics; (3) access to the laboratory
is strictly controlled by the institute direc-
tor; (4) the facility is either in a separate
building or in a controlled area within a
building, completely isolated from all other
areas of the building; (5) a specific facility
operations manual is prepared or adopted; (6)

within work areas of the facility, all activi-
ties are confined to Class III biological safe-
ty cabinets or Class I or Class II biological
safety cabinets used in conjunction with one-
piece positive pressure personnel suits venti-
lated by a life support system; and (7) the
maximum containment laboratory has spe-
cial engineering and design features to pre-
vent microorganisms from being dissemi-
nated to the environment.

BUILDING

A structure that contains the requisite
components necessary to support a facility
that is designed according to the required
biosafety level. The building can contain one
or more facilities conforming to one or more
biosafety level.

CONFIRMED EXPOSURE

Any mishap with a BDP agent in which
there was direct evidence of an actual expo-
sure such as a measurable rise in antibody
titer to the agent or a confirmed diagnosis of
intoxication or disease.

ETIOLOGIC AGENTS

Any viable microorganism, or its toxin
which causes or may cause human disease,
including those agents listed in 42 CFR 72.3
of the Department of Health and Human
Services regulations, and any agent of bio-
logical origin that poses a degree of hazard
similar to those agents.

FACILITY

An area within a building that provides ap-
propriate protective barriers for persons
working in the facility and the environment
external to the facility, and outside of the
building.

HEPA FILTER

A filter which removes particulate matter
down to submicron sized particles from the
air passed through it with a minimum effi-
ciency of 99.97 percent. While the filters re-
move particulate matter with great effi-
ciency, vapors and gases (for example, from
volatile chemicals) are passed through with-
out restriction. HEPA filters are used as the
primary means of removing infectious
agents from air exhausted from engineering
controls and facilities.

HUMAN LETHAL DOSE

The estimated quantity of a toxin that is a
minimum lethal dose for a 70 kilogram indi-
vidual based upon published data or upon es-
timates extrapolated from animal toxicity
data.

COMMANDER OR INSTITUTE DIRECTOR

The commander or institute director of an
Army activity conducting RDTE with BDP
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1 The publication ‘‘Bacterial Toxins: a
Table of Lethal Amounts,’’ (Gill, D.M. (1982)
Microbiological Reviews, 46:86–94) contains a
useful table of mammalian toxicities of nu-
merous toxins.

etiologic agents, or the equivalent, at a re-
search organization under contract to the
BDP.

INSTITUTION

An organization such as an Army RDTE
activity (institute, agency, center, and so
forth) or a contract organization such as a
school of medicine, or research institute that
conducts RDTE with BDP etiologic agents.

LABORATORY

An individual room or rooms within a fa-
cility that provide space in which work with
etiologic agents can be performed. It con-
tains all of the appropriate engineering fea-
tures and equipment required at a given bio-
safety level to protect personnel working in
it and the environment external to the facil-
ity.

LARGE-SCALE OPERATIONS

Research or production involving viable
etiologic agents in quantities greater than 10
liters of culture.

MAXIMUM CONTAINMENT AREA

An area which meets the requirements for
a BL–4 facility. The area may be an entire
building or a single room within the build-
ing. See chapter 7 for details.

MOLDED MASKS

Formed masks that fit snugly around the
mouth and nose and are designed to protect
against a nontoxic nuisance level of dusts
and powders. These do not require approval
by NIOSH or MSHA. Masks made of gauze do
not qualify.

POTENTIAL ACCIDENTAL EXPOSURE

Any accident in which there was reason to
believe that anyone working with a BDP
agent may have been exposed to that agent,
yet no measurable rise in antibody titer or
diagnosis of intoxication or disease was
made. However, the high probability existed
for introduction of an agent through mucous
membranes, respiratory tract, broken skin,
or the circulatory system as a direct result
of the accident, injury, or incident.

RESOURCE CONSERVATION RECOVERY ACT OF
1976 LISTED HAZARDOUS WASTE

The waste materials listed by the Environ-
mental Protection Agency under authority
of the RCRA for which the agency regulates
disposal. A description and listing of these
wastes is located in 40 CFR part 261.

SUITE

An area consisting of more than one room,
designed to be a functional unit in which en-
tire operations can be facilitated. Suites
may contain a combination of laboratories
or animal holding rooms and associated sup-
port areas within a facility that are designed
to conform to a particular biosafety level.
There may be one or more suites within a fa-
cility.

TOXIN

Toxic material of etiologic origin that has
been isolated from the parent organism.1
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